Circulating sex hormones modulate vascular contractions and acute response to 17β-estradiol in rat mesenteric arteries.
We investigated how modification of levels of the sex hormones 17β-estradiol and testosterone affects vascular contraction and nongenomic vascular effects of 17β-estradiol. Male and female rats were treated with vehicle, 17β-estradiol (25 μg/kg/day) or testosterone (1 mg/kg/day) for 14 consecutive days after sham gonadectomy or gonadectomy was performed. Isometric tensions were then measured from mesenteric arteries of each group of rats. Contraction to phenylephrine was increased in mesenteric arteries from rats with or without gonadectomy treated with testosterone for 14 days compared to their intact controls. Contraction to phenylephrine was reduced in mesenteric arteries of rats with or without gonadectomy treated with 17β-estradiol for 14 days compared to their intact controls. Incubation of mesenteric arteries with 17β-estradiol (1 nmol/l) for 30 min reduced contraction to phenylephrine in mesenteric arteries of rats that were treated with testosterone for 14 days. This acute incubation of 17β-estradiol had no effect on arteries from rats that were treated with 17β-estradiol for 14 days. The acute effect of 17β-estradiol (1 nmol/l) is preserved in arteries without endothelium. Our results suggest that 14 days' testosterone treatment enhances while 14 days' 17β-estradiol treatment suppresses contraction as well as the nongenomic effects of 17β-estradiol in the vascular smooth muscles.